Abstract: Thermal effects and laser performances are reported for edge-pumped microchip Yb:YAG laser. Astigmatic and spherical thermal lens were measured. 135W peak power in quasi-continuous operation with lOHz and 10% duty factor was obtained.
Abstract: Thermal effects and laser performances are reported for edge-pumped microchip Yb:YAG laser. Astigmatic and spherical thermal lens were measured. 135W peak power in quasi-continuous operation with lOHz and 10% duty factor was obtained. . The configuration that is used for pumping, cooling, and extraction is a critical component in the power scaling of a microchip laser. Recently, for scaling of a microchtp Yb:YAG laser we reported 112W peak output power and 63% slope efficiency from a new geometry that consists of a composite Yb:YAG microchip that is diode radial pumped [2] . The configuration of diode radially pumped Yb:YAG microchip laser is shown in Fig. 1 . The composite crystal consists of a Yb doped YAG core of square shape and that is diffusion bonded to an undoped YAG region. One side of the crystal was high-reflectivity (HR) coated and the opposite surface was antireflection coated at the laser wavelength. The crystal is mounted with its high-reflectivity coated side on a cooling system and a soldering technique was used to decrease the thermal impedance between the two surfaces. Diode fiber-coupled lasers JOLD-IOO-CAXF-15A (JenaOptik), each of which delivered 120 W maximum power at 940 nm were used for edge pumping. Two different focusing lines were used to focus the pumping beam at 600pm diameter and 400pm x 2mm rectangular shape, respectively.
Here we report on the experiments carried out to figure the thermal behavior of microchip composite material under two and four directions diode laser edge-pumping. The experimental setup is presented in Fig. 1 . The He-Ne laser probe beam is directed to the pumped core and the reflected beam is directed to the Wavefront Analyser CLAS 2D (WaveFront Sciences Inc.) which use a Shack Hartmann sensor for measuring the phase and irradiance of the incident beam. The wavefront is reconstructed and Zernike polynomials characterize each optical aberration. Two kinds of composite crystals were used. First we used the composite crystal 15 at.% Yb:YAG, 1.2mm x 1.2mm core, 800pm thickness and lOmm diameter, under two directions pumping. The two directions pumping yields astigmatic thermal lens into the crystal's core, focal length larger than 2m was measured, Fig. 2 . 
